CONTEXT: Electrical burns are an important etiology in dealing with patients suffering from burns. In situations of extensive deep lesions of multiple organs and systems affecting young and economically active people, there is a need for expensive multidisciplinary treatment, with a high socioeconomic cost for the community. Among the permanent injuries that explain this high cost, eye injuries stand out, since they are widely disabling. Although rare, lesions of the posterior segment of the eye are associated with higher incidence of major sequelae, and thus deserve special attention for dissemination and discussion of the few cases observed. CASE REPORT: The authors report the case of a patient who suffered high-voltage electrical burns and presented bilateral maculopathy, which evolved with a need for a surgical approach to repair retinal detachment and permanent low visual acuity. CONCLUSION: This report highlights the rarity of the etiology of maculopathy and the need for campaigns for prevention not only of burns in general, but also especially of electrical burns. 
INTRODUCTION
Electrical burns occur when human tissues contact a voltaic arc created by an electric potential difference. 1 The resulting lesions may be secondary to the direct passage of electric current through the human body or may merely be due to the individual's proximity to the arc created, in which case the current passes through other media, such as the air and conductive objects. 1, 2 The estimated incidence of electrical burns ranges from 5% to 20% among all causes of burns. 2 Thus, they are an important etiology of burns in the general population, not only because of the absolute number of cases, but also because they are often associated with severe and deep injuries, high treatment costs and prolonged hospitalization. 3, 4 In a retrospective study on more than 800 burn victims, Luz et al. reported a mean length of hospital stay of 34 days, with more than 120 surgical procedures performed over a period of five years, including skin grafts, amputations, escharotomy and debridement. 3 These epidemiological characteristics are closely related to the main types of energy sources, divided into high (> 1,000 V) and low (< 1,000 V) energy sources. 2, 3 The voltage difference between two points is the main determinant of the amount of electricity that will move between them, as postulated by Ohm's Law, which states that electric current and voltage are directly proportional variables, depending on the resistance of the conductive material. 1 In the human body, the skin has the highest estimated resistance among tissues (approximately 100,000 Ω), 5 which results in smaller quantities of electricity on the skin. Deep tissues such as subcutaneous cellular tissue, muscle and bones, with lower resistance (estimated total resistance of 300 Ω for the set of internal human tissues), 5 usually allow higher currents, which explains the extensive deep lesions found in this type of burn.
Besides the magnitude of electron flow, the effects of current in the human body also depend on the pathway followed, duration of contact with the energy source and mechanisms of contact. 1, 5 Lesions may be caused by direct contact between the human body and an ionized surface (the most common mechanism); by indirect transmission of an electric current through a conducting medium close to the patient such as air or water (voltaic arc); by combustion and fire originating in gases and clothes near the victim ("flash burns"); and by direct conduction of electric current through human tissues. 6 The interaction between electric current and different tissues takes place through direct cell injury or conversion of electricity into heat. Here, the case of a patient who suffered high-voltage electrical burns and presented bilateral maculopathy, with evolution requiring a surgical approach in order to repair retinal detachment and permanent vision loss, is reported along with a brief review of the subject in the specialized literature.
CASE REPORT
The patient was a 40-year-old male bricklayer, who was brought An ophthalmic examination carried out three days after the electric shock revealed poor visual acuity of hand movements, which was only enough to detect hand movements in the right eye and to count fingers at 50 centimeters distance from the left eye, with conjunctival chemosis, mild corneal edema with diffuse punctate keratitis, transparent lens and no changes in pupil reflexes, intraocular pressure or retinal mapping. He was treated with pomade containing 10,000
IU of retinol acetate and artificial tears, and underwent optical coherence tomography (OCT). The examination revealed intraretinal macular cysts in both eyes, to the inner nuclear layer (Figures 1 and 2) .
The patient progressed with satisfactory healing of burn areas, without the need for surgical debridement or grafting.
He was discharged 12 days after admission and was followed up in The portion of the population most affected by electrical burns has been classically described as young male adults (19-50 years of age). They suffer these burns in their workplaces, mainly in industrial, construction and mining activities, 8 the sectors in which high-voltage electrical equipment is concentrated.
Unintended manipulations of transmission lines for illegal access
to the power grid have also been the cause of electrical burns in developing countries. 7 Domestic accidents account for a small fraction of cases, with a different epidemiological spectrum and less severe injuries (low voltage) in pediatric patients (< 10 years of age) and females. 9 Our case of a 40-year-old male bricklayer who was injured at his workplace through an electric shock from a high voltage wire is completely in line with the literature.
With regard to specific lesions of different systems and human organs associated with electrical burns, there is a broad spectrum of clinical forms. The overall mortality rate associated with high-voltage sources has been described as approximately 11%. Ophthalmic injuries have also been reported in patients suffering from electrical burns. More than half of all lightning victims present some kind of ophthalmic injury, mostly involving the anterior segment of the eye. 11 Burns of the eyelids, thermal keratitis and presence of hyphema are the most frequent initial lesions observed in these patients. Later, with protein degeneration and decreased permeability of the cornea due to passage of electric current, electrical cataract occurs, usually bilaterally.
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In this type of injury, both the anterior and the posterior lens may be affected, and the clinical scenario is quite variable, with the possibility of partial or even total regression of opacity. 13 Uveitis induced by electric shock (less than ten cases described in the literature) and ankyloblepharon secondary to electrical trauma (one reported case) are rare lesions of the anterior segment of the eye ( Table 1 ).
14 Neurological lesions and lesions in the posterior segment of the eye are less frequent. Thermal papillitis, loss of pupil response, Horner's syndrome and unilateral or bilateral neuropathy have been reported, 13 including associated scenarios of blindness. The maculae have been described as a region that is particularly sensitive to thermal damage because of its high concentration of melanocytic granules, which increases the resistance and leads to greater heat dissipation when struck by electric current. 14 Local inflammation seems to contribute towards retinal pigment epithelium dysfunction, thereby causing intraretinal edema that has been described as cysts or macular holes. It has also been postulated that local ischemia and vitreomacular traction contribute towards this mechanism. 15, 16 During the progression of these cases, retinal thickening secondary to cystic macular changes may regress without intervention, while rare and disabling complications such as retinal detachment may require surgical procedures to prevent sequelae. This kind of complication is rare and, although etiologically different, it seems to progress in a way similar to the scenarios of traumatic or idiopathic retinal detachment. [16] [17] [18] Retinal lesions associated with high-voltage shock such as from exposed wires and the power grid are even rarer than those described in lightning injuries, and they include macular cysts, 14,19 macular holes and retinal detachment. 20, 21 OCT is a supplementary examination that is fundamental for distinguishing between cysts and partial or full-thickness lamellar holes. 22 However, full-thickness macular holes have not been found to naturally progress to retinal detachment, unless there are peripheral tears. In the case reported here, it is postulated that retinal detachment may have occurred secondary to the full-thickness macular hole, or to peripheral microtears that
were not identified at surgery. There have been reports of a stippling pattern in retinal pigment epithelium (RPE) in fluorescein angiography examinations on a patient after lightning shock, which also suggests that there was involvement of the peripheral retina in this etiology of trauma.

CONCLUSIONS
The possible complications and sequelae of ophthalmic injuries include permanently decreased visual acuity and blindness. These, together with injuries to other organs and systems and the epidemiological characteristics of electrical trauma, affecting a young and economically active population through disabling sequelae and prolonged hospital stay, reflect the importance of electrical burns within a broader populationbased context that goes beyond the care from a burns specialist. The multiple lesions found in these patients show the need for a standardized multidisciplinary approach, inside and outside the hospital, which, for the public health system, can be highly expensive.
As well as traumatic injuries in general, prevention through public awareness campaigns and close monitoring of working conditions in industrial sectors using large power grid networks seems to be the most cost-effective approach towards burns patients, especially in relation to electrical burns. Bilateral maculopathy following electrical burn: case report
